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Washington, D.C. 20231 

1 . This Declaration establishes invention in Singapore prior to 1 8 July 2001 . 

2. This Declaration is being made by Setho Sing Fee, Lim Thiam Chye, and Eric 
Tan Swee Seng, i.e., the inventors named in this application. 

3. Before 1 8 July 2001 , we conceived the invention currently presented in claims 1 , 
2, 6-9, 11, 12, 15, 17, 18, 22, 23, 32, and 33 of the above-identified patent 
application; a listing of these claims is attached as Exhibit A. Our conception of 
the invention is corroborated by the following documents: 

a) Micron Electronics, Inc. Invention Disclosure Form 0532 (the "0532 
Disclosure") attached as Exhibit B. The dates next to each of our 
signatures on each page in Exhibit B have been blacked out, but each of 
those dates is prior to 18 July 2001 . 

b) A drawing entitled "104 LEAD LPGA (14.0 X 20.1 X 0.76) mm PCKAGE 
OUTLINE" and a drawing entitled "104 LEAD LPGA (14.0 X 20.1 X 0.76) 
mm LEADFRAME" (collectively, the "LPGA Drawings") attached as 
Exhibit C. Each of the LPGA Drawings bears a date which has been 
blacked out, but which is prior to 18 July 2001 . 
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Exhibit D. The dates in the Estimated Project Timeframe have been 
blacked out, but at least the first two phases include dates which are prior 
to 18 July 2001. 

As shown in the 0532 disclosure, as of a date prior to 18 July 2002 we 
conceived of a stacked microelectronic device assembly that includes several 
subassemblies, each of which includes a die having an exposed back surface, 
lead fingers having exposed front and back contacts, and an encapsulant. The 
LPGA Drawing and the Assembly Baseline illustrate that, prior to 18 July 2001, 
we also conceived processes for manufacturing such an assembly. These 
processes include the use of a peel-off tape and cutting the leadframe to 
singulate the packaged dies. 

After conceiving this invention, we proceeded diligently by preparing and filing 
the 0532 Disclosure with my employer, working through an initial invention 
review procedure, and participating in the preparation and filing of Singaporean 
Application No. 200105297-6 on 29 August 2001 and the filing of the above- 
identified application on 30 August 2001 . 

Each of us declares that all statements made herein of his or her own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, (18 U.S.C. §1001) and that such willful false statements 
may jeopardize the validity of this application or any patent issued thereon. 




Setho Sing Fee 



Date [o 

Residence: 
Citizenship 
P.O. Address 




Republic of Singapore 
Republic of Singapore 
Block 91 , Bedok North Street 4, #1 1 -1 523 
Singapore 460091 



[ 1 0829-8630/S L022670 . 330] 



Page 2 of 7 * 




Attorney^ocket No. 108298630US 



Lim Thiam Ch) 
Date tofef/W- 



Residence! / Republic of Singapore 
Citizenship Republic of Singapore 

P.O. Address Block 224, Simei Street 4, #1 1-98 

Singapore 520224 




Eric Tan Swee Seng 

Date U>\3i{*~2. 

Residence. Republic of Singapore 
Citizenship Republic of Singapore 

P.O. Address Block 106, Pasir Ris Street 12, #03-109 

Singapore 510106 
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Exhibit A 



2. 



6. 



7. 



8. 



A method of assembling a microelectronic device assembly, comprising: 
releasably attaching a support to a lead frame, the lead frame having a 
thickness and having an opening passing through the thickness, the support 
having an exposed surface spanning the opening; 

releasably attaching a back surface of a microelectronic device to the exposed 
surface of the support; 

electrically coupling the microelectronic device to the lead frame; 
delivering an encapsulant to a cavity defined by the support, the microelectronic 
device, and a peripheral dam carried by the lead frame, the encapsulant bonding 
the microelectronic device to the lead frame; and 

removing the support, leaving the back surface of the microelectronic device 



The method of claim 1 further comprising cutting the lead frame within a 
periphery defined by the peripheral dam to separate a plurality of electrically 
isolated lead fingers. 

The method of claim 1 wherein the active surface of the die is coupled to the 
lead frame by a plurality of bond wires. 

The method of claim 6 wherein an upper surface of the encapsulant is aligned 
with the upper surface of the lead frame and the bond wires are encapsulated in 
the encapsulant. 

The method of claim 1 wherein removing the support exposes a lower surface of 
each of a plurality of lead fingers. 

The method of claim 1 wherein removing the support exposes a lower surface of 
each of a plurality of lead fingers, the exposed lower surfaces being peripherally 



exposed. 



aligned. 
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11. The method of claim 1 wherein the lead frame includes a plurality of lead fingers 
extending inwardly from the peripheral dam, the encapsulant being permitted to 
flow between the support and at least some of the lead fingers. 

12. A method of assembling a microelectronic device assembly including a 
microelectronic die and a plurality of electrically independent lead fingers, 
comprising: 

releasably attaching a first support to a back surface of a first lead frame and to 
a back surface of a first microelectronic die, the first lead frame including a front 
surface spaced from the back surface and an opening extending from the front 
surface to the back surface, the opening having an inner periphery defined by a 
first outer member and a plurality of first lead fingers extending inwardly from the 
first outer member, the first die being positioned in the opening with a periphery 
of the first die spaced inwardly of at least part of the inner periphery of the 
opening to define a first peripheral gap; 

electrically coupling the first die to the first lead fingers with a plurality of first 
bonding wires; 

filling the opening above the first support with a first encapsulant, the first 
encapsulant entering the first peripheral gap and attaching the first lead frame to 
the first die; and 

removing the first support, leaving the back surface of the first die exposed and 
leaving the back surface of the first lead frame exposed. 

15. The method of claim 12 wherein the first support comprises an adhesive tape, 
the first lead frame and the first die being releasably adhered to the adhesive 
tape and the adhesive tape forming a seal against the back surface of the first 
lead frame and the back surface of the first die to retain the first encapsulant. 

1 7. The method of claim 1 2 further comprising: 

releasably attaching a second support to a back surface of a second lead frame 
and to a back surface of a second microelectronic die, the second lead frame 
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including a front surface spaced from the back surface and an opening 
extending from the front surface to the back surface, the opening having an inner 
periphery defined by a second outer member and a plurality of second lead 
fingers extending inwardly from the second outer member, the second die being 
positioned in the opening with a periphery of the second die spaced inwardly of 
at least part of an inner periphery of the opening to define a second peripheral 
gap; 

electrically coupling the second die to the second lead fingers with a plurality of 
second bonding wires; 

filling the opening above the second support with a second encapsulant, the 
second encapsulant entering the second peripheral gap and attaching the 
second lead frame to the second die; 

removing the second support, leaving the back surface of the second die 
exposed and leaving the back surface of the second lead frame exposed; and 
electrically coupling one of the first lead fingers to one of the second lead 
fingers. 

1 8. The method of claim 1 7 wherein a plurality of the first lead fingers are electrically 
coupled to a plurality of the second lead fingers. 

22. The method of claim 17 wherein electrically coupling the first and second lead 
fingers spaces the second die from the first encapsulant to define an 
intercomponent gap between the second die and the first encapsulant. 

23. The method of claim 17 wherein the first lead finger is electrically coupled to the 
second lead finger by electrically coupling a front surface of the first lead finger 
to a back surface of the second lead finger. 

32. A stacked microelectronic device assembly, comprising: 

a first subassembly having a first thickness and comprising a plurality of 
electrically independent first lead fingers, a first die, and a first encapsulant 



[1 0829-8630/SL022670.330] 



-3- 



Attorne^ocket No. 108298630US 
bonding the first die to the first lead fingers, each of the first lead fingers having 
a thickness equal to the first thickness and defining an exposed front contact 
and an exposed back contact, the first die having an exposed back surface and 
being electrically coupled to the plurality of first lead fingers by a plurality of first 
bonding wires; 

a second subassembly having a second thickness and comprising a plurality of 
electrically independent second lead fingers, a second die, and a second 
encapsulant bonding the second die to the second lead fingers, each of the 
second lead fingers having a thickness equal to the second thickness and 
defining an exposed front contact and an exposed back contact, the second die 
having an exposed back surface and being electrically coupled to the plurality of 
second lead fingers by a plurality of second bonding wires; 
a plurality of electrical connectors, each of which electrically couples the 
exposed front contact of one of the first lead fingers to the exposed back contact 
of one of the second lead fingers. 

33. The stacked microelectronic device assembly of claim 32 wherein an 
intercomponent gap is defined between the first and second subassemblies. 
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INVENTION DISCLOSURE 



l.A. INVENTOR(S): 



Home Address: 



Citizenship: 



1) Setho Sing Fee 

Micron Semiconductor Asia Private l imited 
sethosf@micron.com 

Block 9 1 ? Bedok North Street 4. #11-1523 
Singapore 460091 
Republic of Singapore 

Republic of Singapore 





IB. INVENTOR(S): 

Home Address: 

Citizenship: 
LC. INVENTOR(S): 

Home Address: 

Citizenship: 



2) Lim Thiam Chye 

Micron Semiconductor Asia Private Limited 
sltc@micron.com 

Block 224, Simei Street 4, #1 1-98 
Singapore 520224 
Republic of Singapore 

Republic of Singapore 



3) Eric Tan Swee Seng 

Micron Semiconductor Asia Private Limited 

erictanss@micron.com 

Block 106, Pasir Ris Street 12, #03-109 
Singapore 510106 
Republic of Singapore 

Republic of Singapore 





2. DESCRIPTION: 
• Title: 



Thin Leadless Package (TLP). 



• Brief Description: As Illustrated in Fig. L 2 & 3. 



• Propose 



Fig 1 & 2 shows the TLP configuration. 

It is a low profile package where the package height is 
actually the leadframe thickness prior to plating. 

The package can be stacked. Fig 3 shows an example of 
a stack package configuration. The number of stack 
packages is not limited to three packages as shown. 



1 . To provide a low profile and small footprint package. 

2. To facilitate component level stacking. 




CONCEPTION & DOCUMENTATION OF INVENTION: 

• Date when Invention was first conceived: 

Feb 9 S 2001 

• To whom was the idea first described: 

Lim Thiam Chye 

• Date of the first tangible record: 

Feb 9 ? 2001 

• Type & location: 

Inventor's Notebook. (No. 101 972) 



INFORMATION RELATED TO INVENTION: 

• Related invention disclosure: 

None 

• Closest technology: 

None 

• Advantages of this invention over previous technology: 





1 ) To .provide a low profile and small footprint package. 

2) To facilitate component level stacking. 



IMPORTANT DATES: 



If the invention has been disclosed outside the company, please 
specify to whom it has been disclosed, when, and in what format- 

N/A 

If any articles describing your invention have been published, 
please specify the author(s), title of article, publication and date- 

N/A 

If any engineering samples have been given out, please specify to 
whom and on what date they were given: 

None 



DISPOSITION OF THE INVENTION: 

• When will (or did) Micron begin use of the invention 
experimentally: 

Year 2001 

• When will (or did) Micron begin production of this invention 

To be determined 



MISCELLANEOUS INFORMATION: 

• ARPA project: 

NO 

• Was the invention developed during a joint development 
agreement or other contract with an outside companv: //V^ 

NO /u 1 

• List developmental work outside of the company, including 
Government proposal or contract: * 

None 





INVENTORS: 



1) Setho Sing Fee 

Principal Package Development Engineer 
Employee* 793 303 

2 ) Lim Thiam Chye 

Packaging Development Section Manager 
Employee?? 76663 1 



3) Eric Tan Swee Seng 
Packaging Development Engineer 



Employee? 793369 



9. WITNESS: 



If there is only one (1) inventor, a witness should sign and date this disclosure. 
A witness in this case is a non-inventor who understands the nature of the 
invention. 



f Signature of Witness) 



(Date) 
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Fig 2 : Cross-Sectional A-A View of Package 




Fig 3 : TLP Stack Package Configuration 




1 



s 

GO 

QQ 

s 



5 



o 

CO 




CD 

5) 

CO 
CD 

a 



CD 

TO C 



CD 

to 5 




c 



(75 
CO 

<D 
O 

o 



3 



T3 



5: 



,0- 



OS) 

' n 

<D 
CD 
C 

'5b 
c 

co isD 

S .s 

o « 



r 

CD 

<d 
Q 



CD 

co c: 



.E 

£0 cu 

> ' = 



cd 

Q. 

Q. ao 
O C 

< S 

W CO 

£ E 

II 

CD - 



CO 

O -o 

<D 



<D 
T3 



O 

CD 



oo 



jD 



O T3 

CD 



0) 



r- CO 



.CD 



O <D — 

CD "CJ Ct 

13 P — 

00 ~ 



CO 
CO 
CD 
O 
O 



— CD 

CD CJJ 

.1- J 
'E C3 
CT -= 



CO 

on 

cu 

O 
O 



■8 

— CO 

O o 

co 

— cc 

o 

CD 

.11 

CO CO 

33 ^ 

>> * 

•o .2 

co CC 
3 N 

u E 

iS t5 

CD O 

o 



cu > 

,25 (D 



O 
O <D 

C O CD CD 

E ? 

<D P ro 

, co < .o 
o 

J— 

so 

-o 

o 



*3 



+ do 

CO 




/on 








Inspect 






*•* 


i 


— ► 




1 


O/S 




PCB 



in 

tit 



I I I I I I I I 



E 



"o 

s 



.22 
> 



c 5h ^ 



C 

OX) 



CO 



| E -5 

cfc £ £ 



S3 



0> -C 



cd <u 



c 

o 

00 



c 

o 

cd o 



^2 

CO 



co 
Q- 

o 
c 



c 

"c5 



on 

Q 



=3 
O 
J* 
O 

<u 
x: 
o 



J2 — -o 
c — 

1) Q, 5 o 



CO 

o 

CO 



CO 

cd 

o 
o 



E 

CO 
CO 

< 



CO 



I 

C 

<D 

o & 



CO 



2 o 



— (N m ^J- 



v>o oo 



